The game LEARNING SUSTAINABLE DEVELOPMENT (LSD) was developed to educate and train students and professionals in a broadly defined concept. The first version of LSD was developed as a class project in the College of Architecture at the University of Florida. 1 The group, all of whom had never been exposed to gaming and simulation before, was a bit skeptical about the efficacy of games to transfer "serious" knowledge and skills to people. Our skepticism came from our unfamiliarity with precedents for the use of these specific strategies within our field. But we took the challenge in stride and surprised ourselves when, at the end of the creative exercise, we were convinced of the potential for education and training afforded by games in general and its adequacy for use in environmental design disciplines in particular.
The subject of sustainable development was chosen because, when presented in the traditional manner, whereby experts convey a message to a passive audience, the notion of sustainable development has often been resisted. For this reason, we set out to explore whether sustainable development could be presented in a more compelling fashion by using a participatory tool such as a simulation game.
A simulation game seemed to be an adequate tool to prompt a paradigm shift. Aside from being a "method of organized experiential learning" particularly suited to the exploration of complex problems that involve communication (Petranek, 1994) , gaming simulation has the added advantage that it may incorporate an element of fun in the learning process. It may make the overall experience more enjoyable and therefore increase receptivity to the ideas presented.
A distinguishing feature of simulations is the opportunity they give participants to face the consequences of their decisions, unlike mere observers. As such, simulations have been defined as case studies in which the participants are on the inside (Jones, 1998) . Furthermore, Petranek's (1994) second principle of simulation and gaming states that simulation games have icebreaking capacity and open up dynamic participation; thus, simulation games should lessen resistance to accepting novel ideas and stimulate further interest in the new issue by promoting group discussion. The LSD game attempts to benefit from these properties.
Simulating Sustainable Development
As researchers and practitioners in the field of environmental design, we feel compelled to engage in the task of protecting the environment. The premise is that awareness to sustainable development is a pressing concern and is much needed everywhere in the world. Our contribution is to disseminate sustainable development concepts and to prompt people to reevaluate and potentially change their attitudes and behavior concerning routine practices. Thus, we took the challenge to explore whether sustainable development could be simulated as a game to bring its concept and application to students, practitioners, planners, and decision makers in general. 2 Our presumption was that the attitudinal change required for understanding-and, beyond it, accepting-this recent trend might be fostered by participation in a gaming session in which players would be introduced to fundamental sustainable development issues.
3 This experience would allow players to voice their attitudes and values and to question those of others, synergistically leading to greater awareness of the need to favor and to embrace more sustainable practices. LSD is a frame game designed with the intent to create awareness to and explore attitudes toward environmental conservation and urban development.
During the conception of LSD, we had some basic questions in mind: Could we abstract the core issues pertaining to sustainable development and present them in a frame that was easily and rapidly grasped so participants would be immediately engaged? Could we use a simulation game to alert environmental designers, planning practitioners, and the general public to the importance of conserving natural resources while fostering development? Could the game adequately represent the real consequences of not adopting sustainable practices?
Preliminary considerations about the need to disseminate the concept to developing countries, where most of the world's population is concentrated and where the need to adopt sustainable practices is more urgent, indicated the appropriateness of using a simple, low-tech simulation game. This postulate is supported by Duke (1994) , who states that his experience in Third World environments highlighted the need for "simple, flexible, and efficient tools" that could address situation-specific issues to achieve greater efficacy. This insight led us to conceive of the LSD game as a card game, following a format already widely known. Its simplicity makes it a valuable tool for a variety of audiences, especially where state-of-the-art technology is not available.
Creating the LSD Game
The creative process entailed reducing a broadly defined concept to its basic components and presenting it as a simulation game, so participants could gradually grasp the meaning and absorb the importance of each comprising element. The research process consisted of evaluating the effectiveness of simulation and gaming in general and, of this frame game in particular, in creating awareness to a novel and not widely accepted concept.
LSD is based on the conceptual assumption that sustainable development is a viable paradigm achievable by following practices already at hand. Moreover, the LSD game is founded on the belief that sustainable development is not only the most desirable form of development but that it ought to be a permanent concern for humankind. However, as long as sustainable development continues to be seen merely as an alternative to mainstream developmental models, it will need to be intensively promoted among community decision makers and the public at large. These are issues that the LSD game has been designed to address. Therefore, implicit in the game is a social message consistent with the position that environmental conservation and sustainable development are positive values that need to be-and could easily be-embraced by all. Underlying the model is an image of human beings as an integral part of the ecosystem in which they participate, one in which humans are held accountable for their behavior toward the common environment. LSD proposes that we relinquish our present developmental spree and learn ways to preserve our common environmental patrimony. Thus, the main purpose of the game is to place players in a situation where sustainable development is the goal of a community for which they are responsible. Players choose, from a range of suggested practices, those they believe will best suit a given scenario and will steer their communities toward sustainable practices. Players are expected to become aware of the advantages of cooperation.
The LSD Game Model
To promote appreciation of sustainable development, the LSD game model simulates issues that might bear on the successful implementation of sustainable practices at the community level in a variety of situations. Prior knowledge of the model is not required, for learning the model is precisely one purpose of the game, as is being able to identify its main components.
LSD is a card game that involves four to six autonomous players. There are no operators or coordinators other than the game facilitator, and a facilitator may not be required at all if written instructions are provided. The game consists of a deck of cards representing 10 sustainable practices within each of six categories of aspects of development. Additional cards simulate scenarios and extraneous events. The premise is that by replicating an actual situation as a fictionalized, simplified model, the concept is reduced to an abstraction that is more easily comprehended. The model also focuses on life cycle costs by promoting practices that prize endurance of goods and systems efficiency and hence resource conservation. Practices, hypothetical scenarios, and events are described in brief, easily understood phrases on game cards. Therefore, the game is open to any audience, whether or not they are familiar with the concept of sustainability.
Awareness of the model develops through the manipulation of cards. Players enact the role of concerned individuals representing the interests of an entire community. If participants do not have a community in mind, a hypothetical community is created for their reference. This fictional community is the result of a series of "scenario cards" distributed among players at the beginning of the game. Scenario cards describe the size of the community, its regional ecosystem, its average level of technological development, and its main revenue source. When combined, the information from the scenario cards implies characteristics of a place that aid players in delineating a community in their minds.
To start the game, players are dealt six cards from the deck to attempt to compose a "sustainable" set. The game may become incrementally complex as players draw "event cards" that typically introduce change. These cards describe unexpected circumstances that present a threat to the well-being of the community or in some way compromise the use of, or limit the access to, its resources. Under these new circumstances, players may be required to change their strategy. Players are then required to assess whether the practices in their hands match the perceived needs of their given scenario. The goal of the game is to achieve sustainability for their communitynamely, to arrive at successful combinations of cards describing sustainable practices across the various game categories.
Players can easily derive an understanding of the functional relations embedded in the model. Positive reinforcement toward learning the model is given by the result obtained, which rewards the most effective solutions and penalizes those who "wasted" resources and were unable to meet the adequate criteria. This simulates that individual decisions by the players have direct consequences to the well-being of their localities as a by-product of community-conscious actions that lead to sustainability. Winning the game requires completing a set, including one card from each category. If the optional scenario and event cards have been used, the cards comprised in the winning set should reflect their constraints. The player who believes herself or himself to be a winner, upon laying out the cards on the table, explains her or his strategy and reasoning and declares herself or himself a winner. This is the most critical moment in the game. As remaining players assess their respective results, which they might think to be better than that of the self-proclaimed winner, they may question her or his claim. This feature paves the way to debriefing. It forces the claimant to explain why this should be the winning hand and how it addresses the respective scenario and event cards. The remaining players have the right to contest this claim.
The ultimate goal of the game is accomplished by a discussion about the relative worth and/or the adequacy of the chosen practices for a given situation. The LSD game is consistent with the notion that sustainability is a gradient and not a binary opposition. Given that the effectiveness of all sustainable practices represented in the game depends on the specific circumstances of each community, their value is relative and can be challenged.
One player must finally be proclaimed a winner. This decision must be reached by consensus among the players on the premise that sustainability is a global endeavor that requires negotiation. Whereas in reality communities, businesses, and private citizens engage in all sorts of competition for access to and use of natural and manmade resources, the LSD game attempts to discourage it by not assigning explicit values to individual cards. On the contrary, it stresses the value of cooperation. Sustainable development involves seeking win-win situations in which all those involved in the process benefit to some extent from the results. The LSD game echoes environmentalist concerns that in preserving the natural environment, we must succeed together lest we do not succeed at all.
Assessing the Effectiveness of the LSD Game
Neither the theoretical models available nor the literature on the subject describe a reliable method to assess the effectiveness of simulation games in general. To evaluate the effectiveness of the LSD game in particular, we performed a series of tests or trial runs involving different groups of players in different circumstances who could contribute a variety of opinions. Participants ranged from students and trainees in the subject of sustainable development to "gaming people" for whom sustainable development was a foreign notion. We are not claiming these tests are conclusive on the effectiveness of the LSD game, especially given that for this exploratory research, no attempt was made to standardize the makeup of our sample groups or to replicate the characteristics of the gaming event. Nonetheless, these tests were valid as a preliminary source of information about the LSD game, and they have served to reveal the game's flaws and strengths, as well as suggest improvements. Above all, these tests allowed the game designers a preliminary confirmation of the game's potential for accomplishing its purpose.
The LSD game has gone through extensive revisions and changes along its development as a result of these experiments, and the game's design is still a work in progress. 4 Some significant changes were made to the initial prototype. Concerns for the clarity and ease of communication demanded that the jargon related to the disciplines of architecture, ecology, and planning was eliminated. Our experiments indicated that even if learning the lexicon for the different disciplines related to sustainability is an added bonus, at first some participants feel intimidated by unknown language.
Concerning the mechanics of play, a strategic component was incorporated so that playtime is extended and complexity is intensified, conceivably increasing the learning potential as well. Also, different contexts were provided so that participants have a "real-life" situation in mind while attempting to reach sustainability.
Although some people argue that all games are, by definition, competitive, this particular game seems to instill a spirit of cooperation among players. One of the suggestions concerning the way the game is played, consistent throughout the groups that participated in our experiments, was the attitude that cooperation is better than competition. In fact, some groups felt cooperation was the only way to go; they found cooperative action preferable to a competitive approach and were inclined to help each other so all could win. This approach is consistent with the notions that sustainable development is an activity that requires collective action and that the learning experience is enhanced when people learn from one another.
Debriefing
Great thinkers, such as Aristotle and Dewey, have expounded on the importance of reflection in the learning process. The process of reflection consists of returning to the experience, which comprises recollecting the experience, replaying the events, or recounting them to others. Reflecting on the experience of a game or simulation is known as debriefing. The importance of debriefing as a part of the overall educational process is pivotal in transforming experience into learning (Baker & Jensen, 1997) .
Debriefing constitutes what is perhaps the best reason for playing a game or running a simulation; it is where most learning takes place. An effective debriefing session helps the player reflect objectively on the learning experience and gain new knowledge from this reflection. The debriefing can be organized in a number of ways, from an informal or structured discussion to some form of written report or commentary on the experience (Thatcher, 1990) ; the purpose is to make participants share their feelings and opinions about the learning experience.
5 Thus, debriefing ensures learning symmetry through the sharing process of the session (St-Germain & Laveualt, 1997) . It has been said that the game may be meaningless, but it is a good excuse to debrief (Thiagarajan, 1998) .
Our experience with debriefing was extremely positive and influential in our revising and improving the LSD game. We started every debriefing session with a few questions to spur discussion. One important observation gleaned during debriefing was the fact that participants acknowledged having learned new concepts and vocabulary to which they had not been exposed before. Learning the concept of and the factors involved in sustainable development was a general accomplishment of the game in all sessions played. Most participants were said to have gotten a strong sense that sustainable development is a comprehensive endeavor and not just a matter of recycling or implementing isolated policies. In this sense, they appreciated the interlocking quality of the game.
Conclusion
In general terms, what was being researched here was the feasibility of using gaming and simulation to introduce a new and complex concept. Beyond creating awareness, the real problem being solved through this strategy is to help people develop the skills needed to apply knowledge. In today's world, an enormous quantity of information is readily available to almost everybody; however, the capacity to synthesize this information is not had by all. Playing a game such as LSD prompts participants to reason, rationalize data, and synthesize information; it allows them to experience the problem. Observation suggests that LSD has good potential as a training and as a learning tool. We feel justified in stating that due to their participatory nature, simulation games are an adequate strategy for the dissemination of novel environmental design concepts to a general audience.
We further believe that LSD's frame is such that it can be adapted and used for conveying concepts other than sustainable development. For those of us who are intrigued and excited about the potential of simulation games to educate others in the concepts of our disciplines but who are new at creating games, this has been an invaluable experience.
Notes
1. In addition to the authors of this article, the original team involved in the creation of LEARNING SUSTAINABLE DEVELOPMENT (LSD), once known as A GAME FOR ALL SEASONS, included Gerald Brewington, David Lloyd Huffman, and Alice Sherrod. Since its inception, the game has been developed under the advice of Mary Joyce Hasell, PhD. Guidelines for game design were taken from Hasell (1983) and Petranek (1994) .
2. The opportunity to propose a strategy to disseminate notions of sustainable development was presented to us in a seminar on gaming and simulation given by Mary Joyce Hasell to PhD students in the College of Architecture at the University of Florida in the fall of 1997. Dr. Hasell had worked with Richard Duke at the University of Michigan in the 1960s as a doctoral student herself and was part of the team that developed the HEX game. We were introduced to simulation games as a research method suited for exploring the complexities typical of social science problems.
3. Research in gaming simulation has not produced conclusive evidence on the extent or the exact mechanisms whereby attitudinal change follows participation in one such experience. However, the experiments carried out by Williams (1980) suggest that "when designed in accordance with theory, simulation games possess the ability to alter attitudinal positions" (p. 193).
4. We have documented each experiment, and the data may be made available, on request, to readers interested in the research process. At the time of this printing, the graphics on the cards themselves were being changed, but the format, content, and intent of the game remain the same. The next adaptation is to provide users with an electronic option.
5. Petranek (1992) suggests the use of "the Seven Es of Debriefing," which describe the variety of issues that may be covered in this phase. The seven Es include events, emotions, empathy, explanations, everyday experiences, employment, and evaluation of the gaming experience.
